Apoptosis induced by disruption of the actin cytoskeleton is mediated via activation of CD95 (Fas/APO-1).
Activation of the death receptor CD95 by its ligand or by UV radiation is associated with receptor clustering. The mechanism underlying this clustering is mostly unclear. Here we show that although disruption of the actin cytoskeleton by cytochalasin B (CyB) itself induces moderate apoptosis, it enhances apoptosis in HeLa cells induced either by UV radiation or an agonistic anti-CD95 antibody. CyB augments UV-induced apoptosis independently of UV-mediated DNA damage, since induction of DNA repair by exogenous DNA repair enzymes did not alter its enhancing effect. Inhibition of caspase-8, the most upstream caspase in CD95 signaling, blocked the apoptotic effect of CyB and the enhancing effect on UV- and CD95-induced apoptosis. Confocal laser scanning microscopy revealed that (i) CyB induces CD95 clustering, (ii) enhances UV-induced CD95 clustering, and (iii) CD95 clusters colocalize with disrupted actin filaments, suggesting a link between receptor clustering and actin rearrangement. Disruption of CD95 signaling by a dominant negative mutant of the signaling protein FADD protected from CyB-induced apoptosis and prevented the UV-enhancing effect. Accordingly, both the apoptotic and the enhancing effect of CyB was reduced in epidermal cells obtained from CD95 deficient mice (lpr) when compared to wild-type mice. These data suggest that disruption of the cytoskeleton causes apoptosis via activation of CD95 and enhances UV-induced apoptosis, possibly via aiding receptor clustering.